1. THEOREM. Suppose that G is p-solvable with O,(G) = E and that cd, (G) contains only 1 und some prime numbers. If G is not un Isaac. 9 We collect several results which we use in the proofs of theorem 1 and 2. 4 . LEMMA.
(a) Let G be q-solvable and let q be a prime which does not divide any degree of G over C. Then G has a normal abelian Sylow-q-subgroup (Zsaacs [S, p. 2161).
(b) Let As M/C is abelian by (a), there exists a A E Hom(N/N', Kx ) belonging to a regular orbit of M/C (Passman [S] ). As C/N' is abelian, II can be extended to an element A0 E Hom(C, K" ) and the representation /I,M is irreducible of degree M/C. Hence ( M/C 1 divides p.
As C is p-nilpotent with abelian Sylow-p-subgroups, the degrees of C over K and C are the same by 4(c). As we mentioned above, C fixes all the characters of N over @ of degree 1. Let x be an irreducible character of N over Cc with x ( 1) As P= Hom( V, K" ) is an irreducible G-module, we obtain for any l#/IEB Hence v is even an irreducible P-module.
By Huppert [3, p. 1651, we can identify p with some finite field GF(q")+ with r 1 n, such that G acts on GF(q")+ by semilinear transformations over GF(q) and P acts by multiplications v -+ au (a, v E GF(q"), ap = 1 #a).
Also, a generates GF(q") over GF(q) as a field, so p l(q" -l)/(q"" -1).
Every complement R of P in G is generated by a uniquely determined element p of the form vp = b&" (0, b E GFtq")).
Hence these elements b form a set B with I B I =p. As we remarked, every element of P is fixed by some complement i? of P in G. Hence for every 0 # v E GF(q") there exists some b E B such that This implies (GF(q"))'PY""s B
and hence q"-1 --,< I BI =p.
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As p l(q" -l)/(q"/' -1 ), we finally obtain p = (q" -l)/(q"" -1). This obviously forces r to be a prime. as K x does not contain any nontrivial p-th root of unity. As T= O@ (G) has no nontrivial p/-factor group, we obtain T=TnkerD<kerD.
As G/T is abelian (by a)), D has degree 1. Hence G and T have the same degrees over K. As T has at most three different degrees, but G by 8, (3) has at least three different degrees, the degrees of G and T over K are 1, p, q, where q is a prime and q fp. Hence s is nilpotent und thus S < F(G) = R. This shows lv= C,(lv/Z(C)). Suppose q 2 3. By 10(d), the Frobenius group G/N is isomorphic to a subgroup of SL(2, q). If G/N operates reducibly on N/Z(G), it is isomorphic to a group of triangular matrices over GF(q), hence is pnilpotent. But this is not true, hence G/N operates irreducibly on N/Z(G). The faithful, absolutely irreducible modules for G/N in characteristic q all have dimension r (even if r = q). Hence any faithful representation of G/N over GF(q) has at least the degree r. This forces r = 2. As q # 2, the only involution -E of X,(2, q) is central. As G/N is nonabelian of order 2p, this is a contradiction. This finally shows q = 2.
12. LEMMA. If t is a prime and t > 3, the Sylow-t-subgroups of G are central in G. Hence T, = G. But this implies that every irreducible character of T is stable under G. As T is a 3'-group, the characters of T distinguish elements of T, and so T is central in G.
For the remaining steps in the proof of Theorem 1 we can assume that j G 1 = 2". 3 for some s and that N = F(G) is a nonabelian 2-group. This enforces s 1 t and 3= 1 +2.y+... +pu--1).
Hence s = 1, t = 2 and ( N, I= 4. As the cyclic group M/N of order 3 operates nontrivially on N,, N, is of type (2, 2). We put Nz = C,(M). Then Hom(fi, K")=Hom(N,, K")xHom(N,, K").
We take 1 #aEHom(N,, K") and /?EHom(N,, K").
The orbit of a under G/N has length 3. If ,!J is not fixed under G/N, the orbit of fi has length 2 and the orbit of a/? has length 6. But this is impossible, for G/L has no irreducible representation over K of degree 6. Hence G/N operates trivially on m2 and then also on Nz.
14. LEMMA. Let T be a Sylow-3-subgroup of G. Then N' < C,(T) = Z(G). 
